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Description 

Background of the invehtibn 

(1 ) Field of tfie Invention s 

[0001] The present invention relates to a linear 
. compressor in which a cylinder slidably supporting a 
piston is supported in a hermetic vessel by a coil spring. 

(2) Description of the Pnor Art 

[0002] In refrigeration cycleV it is said that HCFC- 
based refrigerants such as R22 are statHe compound 
and decompose the ozone layer: In recent years, MFC- is 
based refrigerants begin to be~ utilized as -alternative 
reffigerarife of HCFCs. but these ^HFC-based refriger- 
ants have the nature for. facilitating the global warming 
, Therefore, people start employing^ HC4>ased refriger- 
- ants which do not decompose the ozone layer or largely 20 
affect the global warming. s ; . ^ 

[0003] However, since this HC-fclased reffigerantis 
flammatile. it is necessarylo prevent explosion or igni- 
tion so as to ensure the safety For this purpose, it is 
required to reduce the amount of refrigerant to be used 25 
On the other handMhe HG^l^ased retfriger^^ 
not have lubricity and is easily melted into lubricant. For 
these reasons, when the HC-based refrigerant is used, 
an oilless or oil pure compressor is required, and a lin- 
ear corrpressor in which almost no load is aisplied In 30 
direction perpendicular to an^^axis Of its piston is effec^ 
tive. . 

[OWM] In the case of the linear compressor; since a 
compressing mechanism vibrates; it is necessary to 
prevent the vibration from being transmitted outside. 35 
[0005] Further, the linear compressor is known as a 
compressor of a type in which oilless can be realized 
easier as corrpared with a reciprocating compressor, a 
rotary compressor and a scroll compressor.^ - 
[0006] However, even in this linear oortpressor, ^4p~ 
there exist sliding surfaces between its cylinder and pis^ 
ton, the sliding perfbrrnance between the sliding sur- 
faces has a great effect on both efficiency and durability 
of the linear compressor. Therefore, in order to rnake , 
the linear compressor into an oilless compressbr.-veFy 45 
complicated design is required. 

Summary of the Invention 

[0007] Thereupon, it is a first bbjeet of the present so 
invention to reduce vibration of a linear compressor 
transmitted to a hermetic vessel without increasing 
outer dimensions of the hermetic vessel. 
[0008] It is a second object of the iriviention is to pro- 
vide a supporting mechanism capable of effectively ss 
suppressing not only vibration generated in an axial 
direction of> a piston but also vibration generated in a 
direction perpendicular to the axial diriectibh of the pis- 



• ton. 

[0009] When a cylinder is supported by a plurality of 
coil springs, it is a third Object df the invention is to pro- 
vide a linear cprnpressor capable of using the sarne coil 
springs with btit (X)rYsidering the characteristics of the 
coil springs corresponding to respective positions to be 
placed. 

[0010] It is a fourth object of the invention to effec^ 
tively utilize a space in a hermetic vessel generated by 
coil spring-supporting structure, thereby enhancing the 
resistance to vibration of a discharge tube. 
[001 1 ] It is a f iftii object of the invention to provide a 
high efficiency and highly, reliable linear-compressor by 
reliably supplying lubricant to necessary^portipr^ of the. 
linear compressbr;. ^^^-1 ^ ^L-/- 

[0012] A linear compressor according . to? tiie 
present invention comprises a^cylinder ^ppbiled |n a 
hermetic vessel by a supporting mechanism, a pfeton 
slidably supported along an axiaF direction of the cylin- 
der coricentrically.with, the cylinder, and aJinear motor 
for generating thrust force by forming amagnetic pas- 
sage by a movable portion secured to tiie piston and a 
stationary portion secured to tiie cylinder. The axial 
direction of the cylinder is^dlrected in a horizontal direc- 
tion. The suppoftlrig .mechanism3ecomprises;cfirst arid 
second coil springs supporting the cylind its 
opposite ends in the hermetic vessel . and at least oneof 
the first and second coil spririgs cornprises a plumlity o^^^ 
coil springs which are juxtaposed to each other. 
[001 3] The linear compressor of the pres^ inven- 
tion includes a lubricant supplying apparatus. 

Brief Description of the Drawings 

[0014] 

Rg.l is a sectional view showing the entire struc- 
ture of a linear compressor according to an embod- 
iment of the present invention; - ~ 
Fig.2 is an enlarged sectioriai view of an essential 

* portion showing.a discharge mechanism according 
to the ernbodlrnent; 1 . _ 
Rg.3 is a sectional view taken along the line Ill-Ill in 
Fig.1; . \ ^ 

* Fig.4 is a sectional view taken along tiie line IV-IV in 
Fig.1; and 

Fig:6 is an enlarged sectional view of an essential 
:portion showing lubriGant:pattis in Fig.S in detail. 

Description of the Prefeirred Ertibodiments 

[001 5] Embodiments of a linear compressor of the 
present invention will be explaiiied based on the draw- 
ings below. 

[0016] Rg.l shows tfie entire structure of a linear 
compressor according to a first embodiment of the 
present invention. This linear compressor comprises a 
cylinder 10, a piston 20, a movable porlion 40 as well as - . . . 
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a stationary portion 50 both constituting a linear motor, 
a discharge mechanism 60. a spnrig.mechanism 70^ a 

hermetic vessel 80 and a supporting mechanism 90. 
[001^ \ the cylinder 

12 rpfpjeGting leffward ffoHl 1 as viewed in 

Fig.T^J-^nd a^^H 
20/ iftfee brirn 1 T. the^^^t^^ 
- : tiphsiS^are Integra formki: Asj^aKSB 



32 of the piston body 28. The on-off valve 29 is provid^ 
at its front 4nd with a cone-Ske member fonriing a flat 
surfece 35. and is slidably supported by, a tip eiri^ of the. 
piston 20;-- : . • ' 
[0022] ; r. iV^rith the above^Jescif^^ sue- x 

tiqn valve 29.is mpyirig along the^^^ 

lion bfihe;pisfcri i20^^ : 
a refrigejant conpressing d 
tp^^red^^rfij^^ 




iA^hpt^l^ 



ythin^y^iS|ma 



; ..l^indfehoieilljBljnlti^ 




^t^iasnS^iminii^i^^^ 
• 'rial^^By/iTTakihg^^tft 

ii^thisfrigici^^^ 
e^f^iifiiS^iat^ 

the: , 

;we^^ 

/11ie steS Wn, a Atig '1 7 at the 

^idiiioSiiil^ 

< rear^ien^ and: / 

TaftitsJ^nt^^^^ 

rpnses^^ 

■ a>f^?yj|j|^ ■ 



^irjjggralljp^n^^ 
\ rod'2X{and;^^^^ 

, [00241c^V;ctheJiriearli^ , 
■^vlinjeajr^rnj^^ 

r5tationaryiqp««?tio^ 

magniBt;^42>jand a^ cyJirSrical - body^' 4^ J%'/statio^ ; ^„ 



25 



30. 



[OCfc2!51;i^S^|J<^^ 
pertn^^ 

rtKivatile;i^ . 

pos^icbixehfri<»^ 

hbldingv:men^ 

form^^^A^^^ 

♦ (iyiindn(^ holSngvm^ XI 
virtiere it: is Jiifepr^ : - 

encj::^^ 

enrtoodimenti^itine permanerrt- rnagnet442 -is ^sa^^ [ • 




'.valve 2^ provijd^^ a front 

ihg^^i^j^jo^^K^ bri-off 
yStve^^ 

anrK)uht of the s 28 is 

form^ ai lis' b|3^ eii(j^^witKj^^^ sur- 

'fe^-32:'"*' / 

[6621 J the: piston body 28 is further forrried with a 
plurality of throM^h holes 33 through which intake refrig- 
erarrts pas^. Th(^ through holes 33 are in comrminica- 
tion with the intak^ 'port 15. the stopf^er member 31 is 
secured tb a tip bnd of the rod 22 such that a shaft of the 
sitoppermerriber 31 is fitted into the inner hole 21 of the 
piston 2b. Or), the other hand, thasiiction valve 29 has a 
tapered<pbi1i6h which abuts against-the tapered surtece 




45' 



50 



55 



MnifT^^ybl^-5^ 
^ ; irHib^yoi^ 5 1; isxy^ 
trte;<iidihy^ 

fine gapL: is ifo^ beNiee^ 
inner yoke 51 and thfS cyfin^^ 

The inner yoke 51 . the cylinder 10 and/tiie i3istpn;^b aria .. 
disposed concentrically. 

[0028] The outer yoke- 52 is also cylindrical jn 
shape, arid iS:disposed such that a fine gap.is form 
between the outer yoke 52 and an outer periphery of the . 
cylindricai body 43. The outer yoke 52 is secured to the 
brinri 1 i of the cylinder l O/ The rnovabjie portion 40 and 
the stationary portion 50. aire obhcentrically held yvitfi. 
high precision. ' . 

[0029] . Next, the^^discharge mechartism 60 , will be. 
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e)93laihed. is a partially sectional view shdwiiig the 

d^sc^lu-ge^ rKechan^sm'60. ^ . - f ' %j , 
^ [0^6] ' ; . A'djscharge^^lve supporting menTlDer 6t"is 




vide the discharge tube 67 by. utilizing a space required 
fbrdisposihg'tiie suppoctirig<niechanisnirTherefore, jn a, 
low pressure type qDmpr^^faitJs ppssible tOMBlongate,. 




. jn tti|Xcase^gttrtel?igh|^i;^^^ 
1ubricantj>^us^ias wif be. describ^iatert a^^ace for 
sepa!catirig<.oilGa"n^bevfofm ' 



tCf^p^f "As shownih'Fig.2. the-splral discharge^tube 
. 65 is^iTidde^.b^^ip^ member which is bent into a spiral 
shape, A l30rti'5n of the spiral di^hafge' tube 65 Is 
wound around outer peripheral spaces of the cylinder 
1 0 and the muffler 64. By winding the portion of the spi- 
ral discharge tube 65 around the outer peripheral 
spaces of thecyljnder-IO and the muffler 64 irtthis man- 
ner;, it is possible to further shorten the overall length of 
the hermetic vessel 80. A spnng constant of the spiral 
- discharge tube 65 is set smaller than that of the' sup- 
porting mechanism 90. By setting the spring constant of 
the si^Dportng mechanism 90 greater than tiiat of the 
discharge tube 65. the vibration of the cylinder is reliably 
prevented by the supporting mechanism 90, and load 
on the discharge tube 65 can -56 reduced. Therefore, 
the i^^^ncii ta vibr^tioripf the dischsto-ge tub^ 65 can 
be enhanced, and the discharge tube 65 can reliably be 
prevented from being damaged. 
[0032] The s^iraT discharge tube 65 and tiie dis- 
charge tijbe 67 may be integrally formed, or may be 
formed sepiarately and connected to each other. 
[0033J Next, tiie ^ring mechanism and the her- 
m€^[c vessel win be plained. 
[0(^1 The springs 'mechanism 70 corhprfses flat 
plafe-llfee spfirig^ plates 71 and 72. As shown in- the 
dr^Qg, tjie>s|^niigpl^tgs=^7t and 72are d^SjBdsucfr 
thafer^r^fencfero^tf]^^ 10 and the pistoh^ZO are 

br'idjedwiththr§^^^^^ /-^-^ ^ 

.tOdssK 80 is a cylindrical v^' 

SQl.comprisIng a^jeefr'end,plate 81. a front endplate 82 r 
,an^ a cylihdrtt^^ bo^y 83' secured between the rear, end 
plat4 81 ahdtHe front end plate 82, and tfie hernrietlc 
vessel 80 is formed with a space'84 therein. Constituent 
element$,of the linear compressor are accommodated 
in the space 84. The rear end plate 81 is provided with 
an suction tube 85. and the front end plate 82 is pro- 
vided with the discharge tube 67. 
[0036] By providing the suction tube 85 at tiie 6nd 
of the hermetic vessel; it is possible to provide the suc- 
tion tube 85 by utilizing a space required for disposing 
the supporting mechanism. Therefore, in a high pres- 
sure type compressor, it is possible to elongate ttie suc- 
tion tube 85 or employ a vibration resistance structure 
capable of withstarding tiie vibration. 
[0037] Similarly, by providing the discharge tube 67 
at the end of th'e^rierrhetic vesseir it is possible to pro- 
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[0039] . I ^ The supporting^mechanism 90, comprises a 
rear-end coih spring 91 and a front end coil spring 92. ^ 
The rear end coil spring 91 is disposed between a bridg- 
ing plate 93 secured to the cylinder 10 and the rear end 
plate 81 of the hermetic vessel 80. The front end coil 
spring 92 is disposed between a front surface of the 
muffler 64 and the front end plate 82 of the hermetic 
vessel 80. In^this mannetr the rear end coil spring 91 
and the front end coil spring 92 sipport the cylinder 
from Its opposite sides. The rear end coil spring 91 com- 
prises two coil spring 91 A and 91 B juxtaposed to each 
other \n lateral direction, and the front end coil spring 92 
comprises two coil spring 92A and 928 juxtaposed to 
each other in lateral direction. Since the rear and front 
end coil springs 91 and 92 are provided witii tiie same 
number of coil springs in this manner, tiie weight of the 
cylinder is comnx)nly applied to the rear and front end 
coil springs 91 and 92 and thus; substantially the same 
load is applied to each of the rear erKJ coil springs 91A , 
and 91 B and the front end coil springs 92A and 92B. 
and coil springs having the same spring constant can 
be used. Further, since each^of the front coil spring and 
the rear coil spring conprises^two coil springs, it is pos- 
sible to enharice tiie resistance to vibration^ to fbriti suf- 
ficient space around tiie Supporting mechanism, and to 
secure aspace fbr.\9»^l^lhe djscharge^tube o^ 
tor example. ' ^ i-^ J^^^^ - ^ ^ r 
[0040] . t In tiie present embodiment, each olthe front 
end^coil sprlng?92 and tire rear eixl coil spnng 91 com- 
prises two coll springs, juxtapipsed to each other. How- 
ever, if at least one of^the front end qoil spring 93 and - 
the rear end coil.spring.91 comprises two coil spring, it 
is possible to effectively suppress the vibration in a 
direction perpendicular to the axial direction of the cylin- 
der 10. and it is possibte to stably support tiie cylinder 
1 0 witii excellent balance. At that time, tn the case of the 
structijre as in the present embodiment, it is preferable 
to reduce theinumber of the front end coil springs 92 as 
compared with the number of the rear end coil springs 
91. With such a design;> itris possible to secure a suffi- 
cient space for winding the; spiral discharge tube 65, 
and to enhance the resistance to vibration of the dis- 
charge tube 65. 

[0041] In tiie above embodiment, tiie two coil 
spnngs 92A and 92B constituting the front end coil 
spring 92. and the two coil springs 91 A a^ 91B cohsti- 
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tuting.the rear end c6i| spring 91 are juxtaposed to each 

?^^is^diB^|i|ye|6^|^ 



Spring 92.- 





to'ltiat shb^ ^cept^tliatliSlttt 

slj^Stiy-^ffer 



■ ^ at«i5there5etwe^ y^ent port 



',wa^^. thjust force in trt^e normal direction^ aixl-thfusr - [0W9]/^ /^e jubricictfit supplying apparatus 1 corn- 

J . #rG^ v^i|^i:6)|inc^it^^3 

• ^in^|e^lir We^^irujff^ r^prpcatihg nfibtic^^ 

^r^gij^^eSin^ 





refrig^^it^irr;^ 
^TO^^^^^ l?y the advanci^ 

^sl^^^^^ij^k t^ 6S vOff ilie jdfe^I . ; 

char^^®l\%si^^ irtto th^t^spi 

mufi\&r{^whBrk. the refi-igerant is dispersi^ ahd hbise? 
isTiKiL^^^and the refrigerant isntersinto the spiral djs-;; : 
chaLrge.&^ 65' from the discharge port 66, 1arid the i 
refrig'^fSantfis 6iLiiside ;fr6m the .d^ 

iijlt>e:67: ' • v ' ^ : ^ 

[OWfe]^^^ ;;T^ of the cylinder 10 caused by 

the reciji^^^ the piston 20 is si^jpressed: 

by rth<s>;i'j^r .:ei^^ spring 91 ahd the front end coil 



mQV/e^6nl>^1^ 

space ,10. , ,^ : / . , ...v.^ , 

,erai:&ii^ce^A^^ 2 along the.asd^ 

■ biF V the V pMsto J gro<?ve; 2^ cpntinupud ■ 

ext^ided up to the 
[0052]^ .; :A lin^ 

jnder :l b in y^hidi the ;p^^ bbdy 28 of the piston 20 is 
inserted. The liner r17fc is formed with an oil hdle 4. The, - 
oil hole 4 is formed at a position opposite from the com- 
pression charnber with respect to the center pipsition of ; 
the sliding region of the p 

[00^] By di^osTng thia pi! hole 4 at ttie position 7 
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pdssiWeio reduce the amount oif; lubricart)f lowing Into ^ 
rthe^cpmpress^ 



cates In the cylinder case- 1 A: By^moving the pistons I B'. 
; ^ tpwaitl^theflntake^^ 

. space 1C pKasses thrbugtilhep^^^ 

||:^-|the;|i^ 



•I'i^in^iflllc;^ 
Va$;t|>-^^ 



eartt -s^^ dl grpovie 2 iritb 

cohrntiu^atio^^ with eabh lQfther!;^^TO psfesa^e B isiih\ 

tfandjfe^pasr 



OTef^ 

■•;-'^ist<q^:^^ 

an outer periphery of the rod 22 from' the side of the 
flange 24, and the position of the liner 23 is restricted by 
a ^ep portion.^ A gap 27.is1brmed between the front and 
rear steel thin liners -23;. An 'upjjer pbrtioniof the outer 
periphery of the rod 22 of the piston 20 opposed to the 
gap 27 is formed With a through hole 3: The through 
hole 3 is in communication with the inner f«Die 21 . 
[0056]r , The suction valve 29 is formed with a step 
;sur^i^ 36^^ 
an- apprbpfi^^^^ 

structure, the suction valve 29 is capable of moving 
along the axial direction of the piston 20 by the above- 
mentipned distance^ Wheh-th^ 

the refrigerant the tapered 



surface 32 of the piston body 28 to cic^ie the thrbiugh' 

.hole-33.v . • /<'\ -:^y^^ 

[OOSlg ; the rod 22 and the piston body 28 

aii^^ii^t^^ 
members. 

the.f lang^ 24:pr secured by securing means, which is not 
showh7^e cylihdhcal hdldinti rnel^^ 41 i^^ispos^^ 
concentrically with the piston 20: > V , < ' . 

■f(0i659l^:-^ 
;the;;png^^ 

cat|hg motion of the,piston:20, as well as int^ej com- 
pressing; discharge cjp^ of the refrigerant are the 
same as those^hw'n in Rg.1 arid thus, the^e e^qDlana- 
tion will be omitted. 

[006P] lojbricating pperation of the eylind^^^ 



appalra1i(s^ 1 of thie present 

explained with reference to Rg.5 and Fig;e Is a 

partial enlarged view of Fig 5. 

[0081 ] Sinpe the cylinder 10 is resiliehtly supported 
by the hermetic vessel 80. the cylinder 10 vibriafes by 
the reciprocating motion of the piston 20. With this 
vibration, the lubricant supplying apparatus 1 secured to 
the cylinder 10 also vibrates. 

[0062] Therefore, the piston IB supported by the 



The lubricant ihtroducecJ: I 
10 into the oil passage 7 surid the oil gro^ 

entering the oil passage 7 enters into the dii gnDc^ 
ardoehter^ froiTi^^ 
inner ^urtac^^th^^ 



15 ?8fbrlufc)ri6€rtip^^ 

. :ing;the:'0^ 



Jubricatidn. By^: supjplyihg^the lubric^ntriiijii^ 
divided liners 1 7A and 1 7B in this manner, it is possible 
so to hold the lubricant In the space between the piston 20 : 
and the cylinder 1 6 lornned betweisn the liners 17A^and: - 

)[b064] : Sihce the thrbiigh hole 3 is formed iri: th4 
upper portion of the piston, 20. the lubricant introduced 

25 imp the gap 28 isi introduciKJ from^^ 
(ubricarting the side arid 
sible to shorten the supply passage. 
[0065] Since the luixicant YIdvys down Jnto the bot- 
tom of the henmetic vessel 80 tiirough the inner hole 21 

30 \Miieh opens at the rea^ 
new lubricant is alvimys su^ 
plyirig apparatus 1; 

lOQB&l By supplying thevlubfjc^ntld^^*^^ 

faces between the piston 20 and the cylinder 10 in this - 
35 manner, it is possible to provide an efficient and reliable 
■ Hriear.compre^r.- - \- ■ ''.-^[^ ^ 

[00671 Further, as shown in Fig.5: the axial direction, ; 

of thacylinder 10 Is directed to the horizontal directidn;^^. 

to fof^m af horizontal linear compressor, it is.possible*^to ' 
40 bring the sliding portions between the piston.20 and.the.- 

cylinder io closer to the lubricantjevel in ti1e;bottofn^<|jX: 

the hermetic vessel 80. Therefore, it is possible to lower 

the lubricating portion, and to shorten the supply pas- 

s^e^c^ 
' thef lubrie^t even^ 

small. 

[0068] Further, by introdubihgth^^ 

to th^ outer, t!ieriphepy 6f thjb pi^tbH 

from the through hole formed in Jth0 LflDp4i^ix>|liOT^ 

50 piston, it is possible to reliably supply th^^ 

upper portion Of the piston. That is, in the linear com- 
pressor, since the piston doeis not rotate but siides in tile 
horizontal direction, the lubricant supplied frorh below 
does not easily flow upward. Howeverv if the lubricant is 

55 irrtroduced out from upper portion as in the present 
embodiment, the lubricant ffows upward from beloW 
through the side of tiie piston and therefore, it is possi- 
ble to supply the lubricam from tile sldis surf^^ to tiie 
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upper portion of the piston. 

[0069] Although the steel thin liner 23 is fitted to the 
rdd:22 of the piston 20 in the presem embodiitierrt, ah oil 
MCiroove may be forrried in the outer periphery of the rod 
22. 

[0070] In the present embodirherrt, since it is possi- 
ble to reliably supply the lubricant to the necessary por- 
tion in the linear 

-efficiiBirrt :4nd ;v , > > VI " 



2^ A linear compi^ 

said first arid second o^il spn comprise the 
same riurifibeir blcbil spri^^^ 

. 3. A linear compressor aeqortlihg io claiinh 2. wherein 
said axial direction of said cylinder (1 oj is directed 
in a hbnzdnt^^ 
phdi edii sprin^^^ 
:. /■ ■ pQjSiki:^ 

• ; . , A 4: A- lijieatfveo 

■ . ■ ; refrige|a%<ii)^ A-) -f;-^. v:'"'. ' ■ ' 

5i A linear conripre^^ 
^fd hermetic 
an Intake tublB for i^^ 
antlriside. 

6. A linear conpressor according fo. claim 1^ wherein 
said cylinder (id) is formed at its one end with a 
compressing, charhber (68). said hermetic vessel 
(80) is provided at its one end corresponding to said 
one end of said cylinder (10) with a discharge tube 
(85) for discharging out the refrigerant compressed 
in said compressing chamber (68). said first coil 
spring supports said one end of said cylinder (10). 
and the numt>er of coil springs which constitute said 
second coil spring is set larger than the number of 
coil springs constituting said-first coil spring. 



7. A linear compressor comprising a cylinder (1 0) sup- 
pprted from,^ 
(80) by a supporting: 

atbly. supported along: an axjal d^^^ cyl- 
5 ihder'(^pjc6hceritrically^ 

a linear motor for generating thrust force by fprniing 
a magnetic j3assage by.a r^^ . 
to said/pistpn"(20) a 
to^idpCiriiw^ 

(68);? sai - v 

:saJdlTerm 

; ■ IpHSnphei^ 7^ 
. ; :ra^ni^^a^ y : • - . ^ * 

: _ said disdikrg^^fc^^^ ^"^^^ir^'i' 
S^^^liriearco -yiV-S 
. an oiileirp^ 

9- A linear compressor , 
yesiliehtly supported;:! 

piston (20) slidsUbly sup^rted^^^^^ axial direc- 
tion: of: said ;C^ 
cylinder v:(10),and^aiineair; 
30 thrust forc^ for reciprocatin^^^^^ :(26):in its 

axiai directibn by fbrming a!r^ 
movable pdi^pn secured^tb said pi^^h (2P)i;a^ a 
statioriairy portion secur^ to said .cylinder (10)^.^ 
that lubficarit is (bhkihe^ 
35 .(80X wheran said ;C^ 
Slower pprtipn w 
^i(^|ut)ricaiTt supply^ 

cant: retaned . ■ 

40 • artd said c>ifiider (ld)..'V: - > ^ 

10- A liriearconrq:)ressdr 
said: lubricaht supplyi^^^ 

/ ihg; member slidak>|y^.sup^ 
45 . and a siidirig dirbctib^^^^ 

to ah axial direction of said piston (20). 

11. Alinear compressor according to claim, 10. wherein 
said sliding member is supported in said cylinder 

so case by a resilient member. 

12. A linear compressor according to claim 9; wherein a 
liner is provided in at least one of an outer periphery 
of said piston (20) and an inner periphery of said 

55 cylinder (10). said liner is divided in the axial direc- 
tion of said piston (20), and lubricant supplied by 
said lubricant supplying apparatus is supplied 
between said divided liners. 



' i:- A-|inear^^ 
- -^'pbrti^irf Jav^0rr^ 

" m^^an^ is: 
y yarr^^ 

;^wfirsad^c^ fthe^jTibte^ \ 

; ;:4tirig!tlj^^ 

^mova^ 
/ V/ ; St|iticS^^ 

,Wh(e%iKsaid : 
and ;second c^^^ cylinder- 
fib) from/ itec^pp^ - 
(80). and at leait^:bhe 6f said fiM arid secbrxi coil 
springs comisrises: a 25 
are juxtai^pse^ 
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1 3- A linear compre^orlaocorcJing to claim 9; wherein a 
piston body is-formed at the side of a compressIng^ 
chamber (68) of*saidpiston^(20).^said, cylinder (10) 
^ l^foriji^kl at,iis>1^^ surface wlth^aa oil 

Igroc^etfor supglyin|:-l&bncartvt6 an oirler p^^ipheraU 
; ^ sCir&e.of^lsaid'gisto^ oil groove is 

^ icfcated^at opp^itersicte from said compressing 
. I charrtben^ (68) wifli^respecrt to a 'central pdsiton. of a 
slicling region of said piston body - . . - - 

't4.. A linear compressor a^^ 9, wherein 

, ^ an axi^l^d^ oflsalS^cyltrS^' flO) is direct^ to 
. . a-hori|p1it|ldi>e§tfoh^^'H"^ - ^-v^ 

mm 
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ra^sls supph^tpfan'outer peripHery of said piston 

- ; mMhtM6i^sm%m^\26)^^^ aVrts 

upper portion with a t|vouglf JiqlVwhidh is in com- 
\ mjjnication with an inner hbfe of siafd piston (20), 20 
^-.^ antf Idbrfcant supplied .to said outer petiphery of 
said piston (20> is introduced into said inner hole 
from said through hole. 

16. A linear compressor .compnsing a cylinder sup- 25 
ported in a hennetic vessel (80) by a supporting 
mechanism.-a piston (26) slidably supported along 
an axial direction of said cyfinder(IO) concerrtriG^Hy 
with said cylinder flO), ajinear motor for generating 
thrust-force by forming a magnetic passage by a so 
moWble portion secured to said piston (20) and a 
stationary portion secured to said cylinder (10), and 
a lubricant supplying means disposecl in a lower 
portion of said cylinder (10) for supplying lubricant 
to sliding surfaces between said piston (20) and 35 
said^yfinder (10) by vibration of said cylinder (10) 
» wherein said suppoctirfg mechanism comprises first 
euTd second coiT sprifigs supporting said cylinder 
(10) from its c|)pbsite*ends irf said hermetic vessel 
(80), and at feast one of said first and second coil 40 
spnngs comprises a plurality of coil springs which 
are juxtaposed to each d&ier. ^ * 
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FIG. 2 




BEST AVAILABLE COPY 

10 




11 



BEST AVAILABLE COPY 



# 



EP0 994 253 A2 



FIG. 5 
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7§^drt(l:-epil!5prings;cohrip 
wwliich-arejuixfaposed; 



CO 
< 

lO 
CM 

..tf. 
O) 



tu 



Printed by Jouve, 75001 PARIS (FR) 



BEST AVAILABLE COPY 



EP 0 994 253 A3 




EP 99 12 0411 





PQCtJMBN[rS, CONSIDEflED TO BE RELEVAKT 








\^ : cUlisn HtfootOTiawl wth indioaibn, iwhw appfopite. 
/ oTfiiManiMMaoM 


rinlraTitfMii ' 

locWm ' 


' ^ Ct^^lnCAlriciN^OF.fMC 
; :AI?«UCAT1dN CiRLCtT) ^ 


X 
Y 

A 


US 5 772 .410 A tOMNjlilEUN SIK) / 
30 June 1998 (1998HI6*30) 

* abstract * . . 

coiinm line dD - coium 5^ line 35 ♦ 

* f fgure 1 * 


1,2.4 ; 

16 
3,7 


.F04„B?9/12 
FO4B39/0i> 


X 

Y 
A 


US 4 179 .630 A CSJIlSER RICHARD A> 
IS Deceitfier 1979^ (1»79*^12-1B) 

* abstract * 

* colunm 2/l1ne 40 - line 63 * 

* figures 1-3 ♦ 


1 

4.5 . . 
2.4-7,16 




X 
A 


FR i 602 823 A (THOMSON HOUSTOIHiOTCHKISS 
BRANDT) 1 F«>fuaryl9TI(197I^HJ 

* page 2, lltie 19 - page 3, line 38 # 

* page 4, line 38 - page 5, line 10 * 

* figures 1-3 * 


1 

6,7.16 




X... - - 


DE 24 14 961 A (DOELZ HEINRICH DIPL ING> 
16 October 1975 (1975-10-16) 


7 




Y 


^ page>5r paragraph 1 - page 6, parii^aph 
1 * 


4.5 




A 


* figure 1 * 


1.6.8 


F04B 


A 


US 4 427 906 A (KAINUHA HIRDYUKI ET AL) 
24 January 1984 {1984-01-24} 

• colunm 8, line 33 - coluan 9, line 19 • 

* fibres 6A,6B * 


7 

1,4-6,16 




X 

Y 
A 


JP m I9&938 A (Kip HIYUN JIN; Jtll HIYON 
KUKjlr-). 29 July 1997 (1997-07-29) 
* rtgurfes 6-8;io;i2,15 ;115 * 


9Trll,14. 
15 

13,16 , 

lf7. 




Thp pt^aatA mmiM wpan hmbmn drami up tor aB cWms 







THE HAGUE 



13 December 2000 



Kdl by . JL 



CATEQOnVOF CrfED DOCUMEKTS 

doGumini ofllw same ccti90ly' 
A:lBclM' 

P: — -'-- 



DM plMtfwl €VK or 



BEST AVAILABLE COPY 



EP 0 994 253 A3 




^European PatOTt ^ 



EP:99:i2f0iilt 



CLABII8 INCURRING FEES 



I— J report His bMticfm^^^ ttoaciamftK^iiiMch ci^^ ^ > 



□ 



No dakm fees have been wiNn the prBScriwd time^ 

beondnrwnupforlhefirattaridafmB. . / ^ 



LACK OF UNITY OF INVEKIION 



TYie Search Oivteon conextofB that th* pm«nt Eu^^ 
lequbementB of ti«y of irivBri^ ant reiales ID aev^ 



see sheets B 



Al lurthwsiMfchfM 

beenrdrawn.i^^^ 



::Ai»^iiaiae^eKaWe; 



None or tti^ fu«i€Hr fieaii^ toeB hanA paM.iw»in the ttqrt 



BEST AVAILABLE COPY 



BNSOOCID: <FP nQn49*»Ar^ i 




EP 0 994 253 A3 



^R^PEAN ^RSH JtEPORT 



EP 99 12 04ir 



TO BE RELEVANT 



X 

n 

X 
A 

X 

A 



KOOlC (KR); L$ ELECT|EOillCS INC (KR)) ^ 
9 January 1997 (1997-01-09) 
abstract : ^ ^ 

* page 15, line .25 - page 18, line 13 

* figures 5-7 * ^ ' ^ ' / 5 

US 2 865 559 A (6IGLER C) 

23 December 1958 (195&^1 2-23) 

* cdliOTn 2, line 62 - colunn 3, line 70 * 

* figure 1 * 

WO 97 01033 A (KIN HYUII6 JIN ;LEE HYIMG 
KOOK (ICR); LG ELECTRONICS INC (KR)) 
9 Jamiary 1997 (199741-^09) 

* abstract * 

* page 7, line 18 - paige 8, line 27 ^ 
^figures 4,5 * 

68 374 256 A ( VIET P) 
9 Jiine 1932 (1932^-09) 

* page 1, line 67 - line 87 ♦ 
figure 1- ^ ■ ■ ^ ^ ■ • •• 

DE 92 06 748 U (YEH; CHIEIHHSIAIK; 
LU~CHOU; HSIANG; TAIPEH) 
6 August 1992 (1992-08-05) 

page 2, paragraph 2 *- page 3, paragraph 
2 * 

* figures 1,2,4 ♦ 



The pw Bont aewch raport tias beeft dwwwi uptef <1 dltkm 



9Tll;14i 

15 ^ 

1.7.13, 
16 



1.2,4,5, 

9.10,16 

11 



dil4,15 



1.7.10. 
12,13,16 



13 



1.5,7,8, 
16 



THE HAGUE 



13 Deceaber 2000 



Kolby, L 



X: 
V 

A 

O: 



CATEGonr OF ami documents 



docanMsnlciil KM' '4 



L : doctiMil cMid tor o»MN' raaabne 



ct prtnctato unctMMnQ il 
'ptust ooouTRBftt^ bul pubiithfld Of^ Of 

if Ad in «w I 



Bidobjn 



BEST AVAILABLE COPV 

4 



EP 0 994 253 A3 




Oflibo 



EP 99 12 0411 



Cthe Seafch Divfaion CTn^dgm that m e gwesai t Bjto^^ not cqii% Mgttt tfe,^ 

l~ Clalns: 1-8 and partly 16 - 

StippHorting mechanlsa for a linear conpressar 



2. Claims: 9~1S and partly 16 

Linear, compressor Jubflflcatlon 



BEST AVAILABLE COPY 



EP d^^gl^ 2i53 A3 



PMnldooumenl ^ ^ 
Vdted in sMch fBport 



us 4179630: 



FR 1602823 



DE 2414961 



US 4427906 



JP 9195938 



M 9701032 



US 2865559 



UO 9701033 



6B 374256 



30-06fl998 



KR 



224186 B 
9195928 A 



18-12^1979 



01-02t1971 



16-10-1975 



mm 



24^1-1984 



JP 1459434 C 

OP 56129780 A 

JP 63008315 8 

OE 3109455 A 



29-07-1997 



KR 
KR 

KR 
8R 
CH 

IT 
OP 



162447 B 
202549 B 

162448 B 
176910 B 

9606223 A 
1158386 A 
HI962760 A 
2950787 B 



09-01-1997 



KR 
KR 
BR 
CN 
EP 
OP 
OP 
US 



162362 B 
136611 Y 
9606479 A 
1157028 A. 8 
0777826 A 
290^600 B 
10504871 t 
5993175 A 



23-12-1^ 



NONE 



09^01-1997 



KR 
BR 
CN 
EP 
JP 
JP 
US 



162244 B 
9606480 A 
1157027 A, B 
0777827 A 
2912024 8 



10504872 
6024544 



NONE 



DE 9206748 



06-08-1992 



NONE 



« For inore details about iha amex :sm Official Jownal of Mm ainpean Patent OWee. No. 12tt2 



15t10-1999 
;02i07si998 
29-07-1997 



28^09^1988 
12-10-1981 
22-02-1988 
24-12-1981 



20-03-1999 
15-06-1999 
20-03-1999 
01-10-1999 
25-08-1998 
03-09-1997 
30-06-1998 
20-09-1999 



20-03-1999 
20-03-1999 
30-09-1997 

13- :|#rl99^ 
11-0^1997 

14- ^1999 
12^05-1998 
30-11-1999 



20-03-1999 

14- 07-1998 
13-08-1997 
11-06-1997 
28^K>6-1999 
12H>5-199e 

15- 02-2000 



BEST AVAILABLE COPY 

6 



